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PRATYLENCHUS AND RADOPHOLUS SPECIES IN AGRICULTURAL SOILS AND 
NATIVE VEGETATION IN SOUTHERN AUSTRALIA 



by Ian T. Riu:y'’ Sc Wim. M. Woi^is 



Summary 

Kll liY, I. T & Woi IS, W. M. (2001) PnityJencfms and Raifophofiis species in agricultural soils and nalive 
vcgelation in southern Australia. Tnins. R. Soc\ S. Aust. 125(2), 147-153. 30 November, 2001. 

/^/'Gn7c//t7///.v species were found in 105 and RatlnphoUis species in five of 284 samples taken from agriculluial 
soils and nalive vegetation in areas of southern Australia. Rraiyicnclms crenaiit.s (2 samples), R. ncyfcctits (80), 
R penctrwfs (3), R, scrihneri ( I ), f! tetvs ( 10), R. ihonwi (13), Radophofiis nativu.s (4) and R. ciciuitus ( | ) were 
identified. Rnitxlenrhus teres has not previously been recorded in Australia and its widespread occurrence in 
agricultural soils in Western Australia may have important implications for crop production. Morphometries and 
diagnostic features lor R. teres are presented to facilitate its dislinciion from the niomholoizically similar 
t ho met. 

Ki A Words: Neniatoda. Rraty/emiuLW Riulopfiofits, distribuiioiu species diversity, Rriitylenehns teres. 



Introduction 

Rratyfenrluis Filipjev, 1936 consists of migratory 
cndopurasilic nematodes that feed in the roots of 
plants and are iinportant pests of dryland agriculture 
in southern Australia. Rvatylemhii.s nei^lectiis 
(Rensch. 1924) Fdlipjev Sl Schuurmans Stekhoven, 
1941 and R. tiiornei ,Sher & Allen, 1953 have been 
identified as important pest species in .south-eastern 
Australia and have been the subject of much rc.scarch 
since the late 1980s (Vanstone 1991'; Taheri et ai 
1994; Farsi ct ai 1995; Potter et ai. 1998; Vanstone 
et ai 1998; Nicol et ai 1999; Taylor et ai 1999; 
Hollaway et ai 2000). In response to the findings of 
this rc.scarch, interest developed in determining the 
significance of Rratylencluts in Western Australia 
(WA). This prompted an extensive survey of the 
wheat growing areas of that State (Riley & Kelly in 
press). This survey revealed that potentially yield- 
limiting populations of R ne^lectits and P. tliomei 
oceurretl in much of the WA wheatbelt. In addition, 
the study yoimA an unexpectedly high level of 
Rratxfencliii.x species diversity. Although R aegleeUts 
was most commonly detected, populations idenlified 
as R. bvacltyurus (Godfrey. 1929) Filipjev A: 
Schuurmans Stekhoven, 1941, R penetrans (Cohh, 
1917) Filipjev & Schuurmans Stekhoven, 1941, R. 
srrihneri Steiner in ShcrhakolT & Stanley, 1943, R 
that net. R. zeae Graham, 1951 and an undescrihed 
species similar to R. t/ioniei were also found. 
Concurrently with this survey, Radopholiis nativiis 
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Sher, 1986 was found in 10 of 300 diagnostic 
samples with migratory endoparasitic nematodes 
(Riley & Kelly 2001), further highlighting the 
diversity of migratory endoparasites in cropping 
areas of WA. 

The species diversity in WA has significant 
ramifications because, until now, all efforts to 
establish resistance of citip species and cultivars 
grown in southern Australia have been limited to R 
neglect ns and R. tliontei (Taylor et ai 2000; 
Hollaway et ai 2000). Also DNA based 
quantification of root lesion nematodes in cropping 
.soils, provided initially by the South Australian 
Rc.scarch and Development Institute (vSARD!) and 
now by C-Qnetee Diagnostics (a division of Aventis 
CropScience) is restricted to R iu\i*leetiis and R 
tiiornei. The work of Taylor, Hollaway and their 
CO workers has already shown I hat resistance to either 
R. nc^lectns or R. tiiornei does not always provide 
resistance to the other (Taylor et ai. 2()()(); Hollaway 
ct ai. 2()()0). This means that sueeessful management 
of R ne^iectiis and R. thnrnei could be undermined 
by a shift to j^redominance of other Rratyienciiiis 
species for which the crops grown arc not resistant. 
It is, therefore, important that In population 
nioni I oring all Rratyienehus species occ Lining in 
cultivated fields and native vcgelation in agricultural 
areas are identified, either by conventional diagnosis 
or DNA tests, .so that effective options can he 
determined for sustainable management. 

Taxonomists examined only a limited quantity of 
material from the earlier survey in WA (Riley & 
Kelly in press). Combined with the limited number 
and nature of surveys for Rratyienehus in south- 
eastern Australia, this means that the diversiiy t)f 
species of Rratyienehus in southern Australia is 
largely unknown. For the pre.scnt study soil and root 
.samples were therefore collected in areas of southern 
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;\Listr:iliii lor ilif cxU‘;iLnioii nl* f*nu\lnK ims spp. .in<l 
tlicil ick'niil’icnlinn h\ ilcinilcd iiio)plio|o;^K{il 
cxvopiiiiilion .iiul piiir|^lu)incinc;»l comparison, and in 
poAidc addilioiiiil iidornuni«m mi j^cocnipliical 
dislnlnition Ilio ivsiills arc (ircscnlcd and discussed 
Ivlow 

Mak'i hds and Methods 

Soil and rooi samples \scrc oinamed in dr>lan»l 
uoppn*o areas ot' Ihc soulhem Slates ol muniland 
rSii.straha in Scptcmhcr uMd (jeioher, IdOo in Soiiili 
•Anslralia (SAl. 17^ samples were e<illeeicd IV»iin 4o 
Mies and in \VA. 102 samples I'roni Mies. Sues 
ssere eonendly eulin aied He UK widi adjaecin nadve 
vcL'clalioii. 1 hiOy live per eeni <d’ ilic smnples Imin 
'vAaiiddSV/ Iroin WA were culleiicd Imm euldvaieil 
lield.s. Samples rrom cultivated soils were 
ei>mj*iosiies ol ahoui sis siihsampics ol* roois and soil 
(o 1 00 mill deep and samples I'rom luilive veeeUilion 
were moslly e<tlleele<.l adiaecni lu single plants. .Siies 
in SA were so lee led alone, puhllc access i* Miles 
prnvidmo reasoiiahle eoscrage t»r the main wheat 
^l^>\VlnJ» lee I oils vi/,. Murray Mullee. Mid Nonh. 
^■orke Peninsula and lAre Peninsula In VVA, a 
pri>poitM>M ol llie sites visited had been idoniilieil 
pieviously as poienllally haviiiy species other diun /! 
//r'e/reo/v and P. Uiofnci'. iUhor samples wea^ 
eolleeled m areas w here the ^rcalesi sjveies tliversiiy 
was Known lo occur. A fuiiher nine' samples liom 
ei^ilii sites Irnm eroppine areas in Vietoiia (Vie.) 
were piovuled by fi. ilolhiway (Agrieiiliure Vie.). 

Nlentaiodes were extraeied liMiit soil by wot sieving 
pm) and supai lli>ta(itM') (\V«miis cVi Slier 1071) 
and frtim roots in a inisliiui eahmel (Soull)ey PKSti). 
Nematodes weie lieai Killed. Ilxed in rnrmalm and 
moniitoil in elyeeiol for miemseopie examination 
(Wonts A: Shet to?!)- 

Ke.suUs 

species were lounil m M)."^ samples 
iind iiieludetl /! < frnu/u\ I oof, lOCiO. I\ ({f\, 
}HW '^('lihncri, /^ frrvs Khan tV Siii^h. 1975 

and /^ M T.ihk* I ). Some populations could not 

be I de mi bed to species level because ol lack oL 
ndulls or obscured elmracicis. Although some 
IUtn\lrnt hu\ species weie loimd in native 
ve»ieuilinii. irmst were pre.scMt in enllivaled soils 
associated w idi field crops, pjsliirc or weeds. In S.A. 
where nulive vejjetaiion was nimv ihoroneldy 
•niinpled, divee ol ihe lour species e«illeued v\eie alsii 
bmiid m those les.s distnibed liahilai>. 

rrtfhlcnrhuy rtrftttths W7IM liMind in oiily ivvo 
s.iiiij>les both Inmi wheal lields near West mere and 
VVilhiura Vit riiese loealilies arc m a 6i)()-7ili) mm 
uiiiirall /one. a /one ma sampled In WA and SA 



//r.i!/rt/7N wii.s the mosi onninon 
species 111 SA* heine liniiid in ot the 

i*mi\lrw (ifhs popnUilions samplctl in tlial .Slate. 
Allhoiiydi t* ncyJvrU^s is eonsiderod |o he Ibe rnosi 
eoiilinon spct’ios in eroppiii<,’ areas ol WA (Riley cV: 
Kelly in pre.s.s). our sampling pui*p‘’scli)|lv loui.scil 
on aieas vvlteiv this sp»‘eic.s was known lo be les*^ 
eoiimion. so l\ /n%7erm,v was ruiind in only 3ll*v o) 
Ihfs pnpiilmioiis sampled in WA, 
Pnifvlt^iu hus unth'rfns was lotnid )0 •. i‘«tp'" 

Iiieludinjii some (lul are considered pool or ihmi Iioms 
vi/.. Held pea. lupin and vch li iTax loi 1 1 id. 2i|(K)) 
Prtirylrih'hus //er>/f77//v was also foniKl in Vu . 

rtiilyh'tK'hn.s was t’oimd in iimiivc 

vepelaiion al one sile m SA and in a lUUToW-lenkMl 
lupin en»p (hi(nnns /niynuif(>tihK I..) ^nid .issoeiaied 
weedy hiassieu in WA. 

stiihitfn was Idniid in only one 
sanifile oi barley lools Immm SA. iHit iheiV ’Aetv lew 
speeinieiis nitd (he Idciilirieaiion is soitiewlial 
iiiieeiiaiii. 

Pr^ityh ftrluis /e/vv was (oimd only in \\ A where ii 
was ihe most eoiiimon ot (he species eolleeied ( IH' i 
ot po]-)iilalions| U was loiiiul in associaiuui vvltb M 
hioad laiijic ot plant species vi/ . eaimla, iialive 
plants, oal. pasture plants, vartoiis weeds and w heal 
Given that this is a new record loi Ansiuilia. 
mcasiii enieiils aa* prov ided (Table *•) Tor comparison 
with earlier descriptions ami iha^rams to show 
d m. I) Si>me dillereiiee litiin /’ (hntfd'i. the species 
it most closely resembles 

l*i(ii\lcfi(’hns ihffnn i was tdmul in the three Stales, 
ninsily in cropping soils but aKo ill lUilhe ve.eciaii<>n 
in SA. Nouibly. it vuis eolleeled in association w iili 
field pea and lentil, hoih crops eon side red lo be 
resistant illollawuy (7 <il. 2000) This may reprcseiit 
ciiiTyover IVoin Ihe previous season. htt^ 

dionu'i was tound in .i ivlalively minor propoiboii 
(7^/f) ol dntfyli*uvitnK popuhitioiis in S.\, where 
samples vvc*re eolleeied more raiuJonilv. In WA. 
ahoitl 24'^ ol samples had l\ iliaivri bin ilus is 
likely |o tvl’leci die dilTeiem sampling edieiia. 

Mi.xed popuialliMls ot’ nce//vru,v and /! flionh'i 
were loiiiid m b samples (4 siles) I’rom .SA tmd 2 
samples Iroin WA. ‘rheivrore more tiuiii hall Ihe 
II fitnntci popiihnioiis delected oeeiirrcd in 
eon jUnei ion vviih /! Aparl I’roni die 

iiiieeriiiiii record ol J\ veedme//. wlmh Wris 
associiiled vviih none o| die oilicj 

species was Joilud in tnived popiiliiiioiis 

I h'l('r(*(lrni u\<n<i\ \Vo|jeiiweber, 1924 males were 
also exiraeletl Imiii wheal and harlc\v loot sysienis 
IVom 12 sites hi S.\. In all easc.s. (hey oeeuned m 
assoeiuLitm vvitli r ney/eemv »ind in one ease vvnli a 
mixed population ol’ /’ m‘yjri fn\ and (I ilnnnt^i 
//r 7 » n>iA rn /nen^/e was nia I'oiind in \V\, (his is 
eoiisislcnl witli the finding of Ril»*v A Kelly iin 




Table 1. Species ^;i/'Prat\ lenchLis jouml in association with cr<)ps. pasture, weeds and native vegetation in southern states of niai/dand Australia, indicating the number 
of samples and associated plants for each species. 
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Tablf: 2. Morphometries c^/'Pratylenchus teres. (MeasLirements in pmj. 
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tl;j. ). A. H. l*hU\iru< hus llamun. A. Anieiinr c\u\. It, 
h'Mi'nor oml. C 1*.. rnushvrlun k'lrs. C. AnkTinrcnd. l>. 
lA»sii‘rior oml. I.. Ijil K-i minus vurinlinn. Sfiile hur = I'0 ^ini. 

press) (lull //. tnruifr is mH coiiininn in (h;i( Slnlc. 

Ktulufthahis unt'mis unci RiulophnlHS riruains 
ColhmiL 1971 vvlmc Inunci in iiiilive vegelulion: Uvn 
samples ent li nl* R, /tatirifs in *SA ;ind WA ;ind one 
siiniple ol' R. nvitaiifs in Wv\. One R. midvfts 
popiihilion from SA oceurred in assoc iiitioi\ willi 
iicj^lcrfffs. Alihnti^di R. lufiirus was iiol louiid in 
cropping soils, us rcporlcd by Riley A: Kelly (2(H) M. 
a snuil) niimher of Radopholtfs ^^uw\m\cs was Ibund 
III die same site near WyallvUicbein that they had 
inve.siigaled, lliis site was dominiiied by enpeweed 
(Arriotiwra raU'inluiif (1..) i.evyns) and a small 
proponion o\' grasses (such as ijdiinn ri^ufutn 
Ciaudin. Uonfaun leporhnnn Link and Rnunus sp.) 
ill 1999. Il appears lira) capewced and iliese grasses 
ure nol hosts lor eillier /! tus rior R. ftuds'u.s. 

which were ubscni or scarce in ilie ekweii samples 
odiecied ul Ihe she. This ohscrvaiimi is consisleni 
wilh llie llndings of Vaiistone Al Russ (20llla, l9, 
who have shown ihe plants species found al this slic 
to he largely resislanl to /* 

^■’ignre 2 shows Ihe geographie disirihiiiion of the 
Rnityli'iH'hus spp. and Rfuh^ffhtthrs sp[i. colleelcd. In 
WA, species ofher than f\ fn\i*lccin\ oceurred toward 
the vvesl and soiilh vvheie annmil lainliill is higher. In 

' \ii <11-1 VI I P>0/ii‘( jn,*ar.|iiln,|tivii. palli«»yciiit ily .<ml |X'|Til;ifioM 
ilyii,t|iiics m( tVoidrm hf.s ihottiri wIivmI in South \iHlutt,j 
t’MMlivsi». I'nivcrsilv <»l /\iti't;ii<Jv* lnii|)iih ) 




lag. 2. I)istribiiiii>n o\ Rnnyfnu hifs and /\‘ia/o/9/o/nv specifN 
collceted in soiillieni Ansiivili.i. A, li. RnHyUnrlws 
nef;f^r^}^^ and Rnttxfcm im\ ffn.»nui. A. In WA. B, In .SA 
and Vic. C. IJ. t )ihcr speele^. C. In WA. D. In SA nml \'ie. 

SA and Vic., P. uc^hetus was widespread and. 
although less cominon, P. /hnniei oeciirrcd 
tlironglioul m»>si of the uica sampled. The oilier 
species present In easlern SA were ntoslly in native 
vegetation. PnttylvtU'lws t ivnalu.s oceurred in 
erc*ppiiig soils of a high laiiirull area ol Vic. 

Discussion 

This study ennllrnis the diversity of Prulyhnrhnx 
species ill WA cropping soils (Riley A: Kelly in 
press) and Hie relative lack ordiversiiy in SA (Nicol 
1996*). A predimtinance of P. ut\i>ltutu\ aiul/oi P. 
(hdffU'i in cereal soils is eonsistcnl with that in »Ulier 
etKinlrics with climates similar to southern Ansiralia. 
for evainple .S(>n|h Africa (Joidaari ri af. I992) aiul 
Italy (lAihnIsaiio 1 992). In Poitngal, liovvevci, 
pcncinuts and P. arnatux were more common in 
cereals and other crops than P. nc^lrcfnx and P. 
fhonu'i (dc O. Ahranlcs I9S7). Similarly, in oilier 
ch malic /ones, other /*mfyleuc(nts‘ species have 
become |)ivdtu»iii;ml in cereal crops* for oSainpIe P. 
.u rihnt^ri is prod< mimaiil in Aikiinsas. USA (Robbins 
{'I til |9S9) and P. pitfetrans in Prince lulward 
Island, ranada (Kimpinski i tai 19S9). 

While Py nc^la'tnx and P. fftofvri may he the must 
cominon species in cereal pmdneing areas <if 
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Ausirahit ami siimlat* worltlwi«lL^ somo ainht^rs 
rc-porl vviilc species divcrsily as seen in VVA. For 
mstiiMcc. hniJaini c; ifl roumJ r. hnit'hvuru.s, 

f' iiMil /* ri>4h> alon^ vviili /! m\[>U( lus an«.l 

/*! lh(nnn m wheal lickls in vviiUcr ramrall areas in 
South Africa and Poller ^ 'InvMishi nd ( N7 M (oiind 
/'. rnfumts. ii m*^Uu in\ linosi common). /' 
;><n<7/f//o aiiil prtHcnsis (dc Man. 18<S<)| Filipjcv 
in cciCal shi|s in Ontario. Caimda In inoisior. 
more a^niciillui.illy diverse eiivnoimiCDls sperit'v 
diveisilv c.ui he ox en eivalcr: nine species vs ere 
ivpOTicd Iroin held sodsol casiein (Jennuny (DecKer 
iSc n<nve ld?4) .ind 14 species in eastern (’anada 
Clownshcnd cl ui I ‘^7K). 

I'mfylriu fnis fen s h»is noi pii-Mnusly Ix-en 
leeorded in Ausiralin. However, in die eat her stirvey 
uf \VA kiley cV Kelly (m press) lotmd .in 
iiniileiilil ied spe< los similni to /' thoviiri svilb 
nllinilies In t* lenw or /! Jaflu.\ (M, Huild<i. pers. 
cumin.. ld‘)X). which was probat>ly ihe l\ /errs as 
iilenlilied in this sliidy. I'rah'fvin itus ictv\ iileniilicd 
lieiv closely fio Iho .iri^^inal descriplion of llie 
speeie.s (Khan c<: .Siiieli P)7">) and material iVuni ihe 
|•relleh West Indies recently dc.senhed by van deil 
Peru and (dneiiclierve (?<HlOl (Table 7 l Ttie \VA 
speeiiVicns si'cm lo he somevvhal lony»er. but lii 
wilhiii die raiij^e lor die stvlel leiietli iti>d ihe a and c 
values, d he h value is camsiclerahly hi^dier ((>. 2-7.4 v. 
l I .S..S; bill this may be due to dislortioii oi Ihe 
nijsophaeeal ivj^ion in sevemi ol nin specimens 
which may liavo moved the base ol ihc i>esi*phatms 
somewhul anicriad leMillin^ in meiisiinim 
iiiaeeiiriieies. I he ^lenlesi discrepancy seems to hr 
ihe length of ihe puslerior meime sac which in the 
oriemal de>enpiii>ii as well as hy van den Bere and 
Qnvaieherve, is teporicd as aboui twice as h>ne a.s in 
oiii muieriid- /ky/n/e//<7n/v k'/rv closely resembles/^ 
fhornri in body, stylet and mil lenglli. the shape ol 
the lip ree.iivn aixl the .sl> lei knobs and llie position of 
the vulva d iu I). f^rniyli’inhns tiirs, iluTcfore. 
i.i*Lild t»rOi>mnseJ With /' espeeially in aivas 

where the latter is e»>inmon, The immilated lad. ihr 
main charaeler separating the lwi» spi*cies. is c|iiiie 
variable and specimens with only a light eieiiiitinn »mi 
die (ail could he identitied iis tfumui wilh slight 
huirkine.s on the tail lermimjs. a chanienerislie noi 
uiu<»mmon in ihat species. Cienerally dmugh when 
niaierial is pt‘-'*iiiful. the diflerenee helsveeii the ivoj 
Npceies IS obvious willi /' /r/VN having a iiuxe 
pointed eivnate lad. Il was liiilhcr nbsvMved that the 
hp region of /’ irrrs is about one mieioii wider llitm 
the hp region of /' tlufritrf This ehanieler may he 
ilillieidi to nieasmv hui m ihrcei ..onipan.von is 
immediately apparent. Also the lip regii»n of/', te/vw is 
niDiv set i>fl and the cephalic iVamework eKtet\sion 
sliorlei Ilian id /•’ fhut^ri 

Although Tiol all die species previuiislv lound m 



dryland cropping soils ui WA (Kiley eVt Kellv. in 
press) were collected, die adiiiliun cd inv\ lu ilie 
list is significant. As ten's was the mo.si eommnn 
species collected in W.A and oceimed in a vanely oi 
crops and naiive vegetation, ji slioiiUl be given 
prioriiy loi furiher invesiigafiun. As nidicaieil ahinu. 
svoi'K on fU liHs in soiidtern Aiisiralia has 

cnncciUialed on P nvy/tclns and P. thama vs'itll 
dilfereiiecs m liiist range, distrihuliiin and imp.iti 
being found. It is likely ihat I* frn'.s will dilTei Ifoni 
bidh »»f ihese ami crop managemcnl straiegies 
de.sigiied lo eonirol P ne>^/cctns and f\ ihfen* i mav 
he undermined by P. trrr\. Since ils dcsenphon hom 
miislard m I97.S llietv have been relalively few 
lepoi'is of P it'irs' and sliitlies of ils hioUigy nt 
agiicullnial signilicancu. T'hcMV is. ihcioioie, lui 
inibrmalioii I rom wliieli lo pi edict its imporiann.* in 
WA. 

■fhe deieeiion of /! jirnrinins in W'A is nni.ihlv* 
l>eeanse the lupin hm.Is were esccplioniiHy he:L\ilv 
infeslcil ill this site iiiid the pieceiling wheai erM]' It.'ul 
also hoon he. oily infested (S. Kelly, pers. eH)iiidi. 
2000 1 . Narrow leafed liipm is coiisitlerod to he 
lesistanl lo P. /;ee/ee///v (V. Vanslone. pers. comm. 
2000), Ihe only \i\\)\wlPml\}en( hu\ combimnion 
assessed- il appears lhal ihis rcsislanee is md 
geiu.’ial for all Pfufvfrmlun spp. The occ in rerue ol 
/! i*rnnnms in lupin, wheal and bra.ssieas is also 
imi'HMlanl as it indicates tliai ii may mil he easily 
coritiolleil h\ crop ndalion (espeeially If its hosi 
range inclLides the eommon cereal, I eg nine iaul 
lutissica crops). Pmtyfrmlnts pciirfwfj.s has been 
I'ccoided widely in ad .Ausiralian Slates, largely m 
higher rainfall area.sandA.»i associated widi pciennul 
ciTips (Mel. cod rt itl 1004) hnl also in as.socialion 
wilh lupin in l2Lieensland ((jKli and biassic.is In 
various Slates. 

Pnihlcfh'/ws Si rihnrn has been iileniified iveirmly 
in sample.s from cropping .soil in WA (Kilcy <V Kells 
III press), hur earlier records in .Australia are iir»w 
consideretl lo he Pnaxlrut hits Jt)nlancnsis llasliim, 
1084 i.McLtsul cl al 1004). I urlher colleclion.s iv| I' 
v< ribneri in Ausiraha are rev|imvd to tunlirm ils 
|U esL'iice. 

Prctl\lrnch(fs ( irn/ihrs was lound only in a high 
rainfall area of Victoria, w hiell lies iniisiile die main 
rropping. areas of soiilhcin Aiislialia, It has been 
recorded in other Ausiralian States in liiyli lainlall 
area.N and luoslly m asst)ciafion wilh peivnni.ds 
tMt'l .cod rt ill. 1004).. W'idi the marked increase in 
annual cropping ii.ssoeiaied vvidi the relause decline 
in returns liiau gOi/iiu* enlorprisos in such aiva.s. u is 
possible that P. rrcfut/ifs- .dong wilh oiliei 
Pmlvltufchus species, w dl emeige as mipoiiani pe.sis. 

1 he eolleeiion ol'AV HUliens Irom naiive vegelaliou 
in SA is also notewoUhy Ihis species lias been 
iceogiiisetl as a poicnnal agj icidiural pesl in WA and. 
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iill hough less common ihan some Pratylenclms spp., 
it is round widely disti-ihuted (Riley & Kelly 20(J1 ). 
ir pariiciilar I'iiclors, such us high frequency of lupin 
cropping, are confirmed to C()ntribute to the 
dotniiuniee of R. imtiviis over Pratylenchas under 
cerluin circumsluncc in WA, a search bused on this 
informal ion may also find R. mitiviis in agricultural 
soils in SA. 
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